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SYNOPSIS 


Mission 1035 was launched on 20 September 1966 at 2114z. Recovery of 
both re-entry vehicles was achieved by air catch, the first on 
25 September 1966 at 0019Z and the second at 23412 or 30 September 1966, 
The mission accomplished 75 operational, 16 domestic, and 2 engineering 
passes. 


Mission 1035 is the first "y" system flown with the rhotograrmetric 
configuration (Pan Geometry Modification). See Appendix "C" for the Pan 
Geometry operation. . 


All cameras operated Satisfactorily throughout the Mission. No major 
anomalies were noted. Fog patterns due to light leaks are less dense and 
less numerous than On recent missions of this system. It is sustected 
that improved main camera seals are the major factor. 


The image quality of both main cameras was consistently good and equal 
to the best of recent missions. Unusually good atmospheric conditions are 
considered to be the primary reason for the high quality. Also, a yaw 
Programmer was used for tne first time in over @ year. The improved inage 
motion compensation is probably another factor contributing to tre 
quality of the mission. Both parts of Mission 1035 were assigned an MIP 
of 85. 


A new stellar/index control arrangement which switches control from 
the master to the Slave when only the latter is Operating was initiated 
On this mission. This new control arrangement will ve installed on all 
future "J" systems. 


The steller/index cameras functioned properly. No major degradations 
were noted on either record. The stellar camera Froduced point type 
images, and no difficulty was encountered in the reduction rrocess. The 
quality of the index carlera material is equivalent to the vest received 
from this system to date. . 
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GENERAL FLIGHT DATA 


Launch and Recovery Dates 


Launch Date, Mission 1035 
Recovery Date, Mission 1035-1 
Reactivation Date, Mission 1035-2 
Recovery Date, Mission 1035-2 


Orbital Parameters (Actual) 


eu September 1966/2115Z 
25 September 1966/00192 
25 September 1966 

30 September 1966/2341Z 


Mission 1035-1 Mission 1035-2 


(Rev 41) (Rev 120) 
Period 90.755 min 90.601 min 
Perigee FB .74S om 100.718 nm 
Apogee er Ware Sey aan 230.32C nm 
Eccentricity UsC1OTS 0.01915 
Inclination Angle 85.055 85.0549 
Perigee Latitude 23..1C0°N 48.780°Nn 


Photographic Operations 


Mission le 35-2 


tlission 1035-2 


Operational Passes 35 Lo 
Domestic Passes 5 10 
Domestic/Operational 

Passes © oO 
Engineering Passes = af 
Recovery Orbits 81 160 
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PART |. CAMERA OPERATIONS 


ae Forward-Looking (Master) Panoramic Camera No 188 


The forward-looking panoramic camera functirned rroperly througnout 
tae mission. The photography, however, was affected by the following 
degradations. 


a. Fog patterns, due to light leaks and ~Ong camera sit 
periods, are less dense and less numercus tran cn recent missions cf 
this system. The improved main camera seals could be a contributins 
factor. The location of these fogged areas is -.-lustrated telow. 


Approximate Location of Fog Patterns 4 





1. Fifth frame of most camera Oferations. 


e. Second to last frame of most camera operations. 
Associated with camera sit pericds. 


3. ‘Fifth frame of a few camera operations. Less dense 
than number 1. 


4 Crescent-shaped fog appears intermittently along the 
camera number edge adjacent to both the panoramic and horizon 
camera formats. These fog ratterns dissipate approximately 
half way trrougn Mission 1035-1. 


2. Aft-Looking (Slave) Panoramic Camera No 189 


a. The aft-looking Panoramic camera functioned Ervie@rly turcsuscour 


tt 


tne mission. Degradation to the Photography due to ligst leaks ‘s mincr, 
The location of these patterns is illustrated telow. 


Artroximate Loeation of Fo Patterns 
ene ACTET NS 
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1. Second to last frame of some camera orerations. 
Density varies with "camera ofr" duration. 


2. Third to lest frame of a few camera orerations. 
Density varies with “camera ofr" duration. 





3. Forward-Looki Horizon Cameras 





a. The port horizon camera operated satisfactorily througnout tne 


née starboard horizon camera functioned Properly througnoct the 


loge 
missicn. Although tne densities of tie starboard nerizons 4apreared tc ce 
greater tran tnose cf the rert, they are in a norma! and acceptacie range. 


4, Aft-Looki Slave) Horizon Cameras 


a. The port ncrizon camera -rerated satisfactorily throuzhout tre 


eee ee 
MLSSlLOnN. 


c. The startoard ncrizon camera funct! oned rroperly throughout the 
m.ssion. The sare density difference re; orted Scr the horizsn camera 
exposures of tne master camera apr.ies t) the nerizon camera exposures of 


tre slave camera. 


>. Stellar Camera No D95/112/113 (Mission 1635-1) 


The stellar camera operated Satisfactorily t-reughout the meSS ion: 
Froducing 435 frames. Flere degradations are minimal and Stellar images 
can te detected in the flared areas. A smal. rarticle of foreign matter 
*S recorded in tne same area tirousnout. The particle is out of focus, 
-ndicatinzg that it adhered to cre surfaces of the reseau; plate oprosite 
tre film. A fine clus density Line, Setweer + e Correation lamr and tue 
Stellar format, is Present on tre iast 42 fraves. At least 15 stellar 
mages can be d-tected on eacn frame. Flus density Streaks, rreviously 
referred to as “jettisoned frel Farticies,” are present intermittently 
trroughout the mission. 





The stellar camera functioned Prorer.y throughout the missions, 
Producing 475 frames. Eerth flare was minor and stellar images could be 
detected within the flared areas. A Farticle cf foreign matter is 
“ecorded in tre same area tirstg:.o.t. Two areas of crescent-shaped flare 
are present around tie format rerimeters. They extend éprroxinately 
C..C inea into the format. Althougi: these areas are of high density, trey 
dco not affect the stellar fieid. Tie last 13 frames contain tre «sual 
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abrasions, gouges, emulsion cracking, and fog patterns &ssoclated with 
film supply depletion. A fine plus density line, between the correlation 
lamp and the stellar format, runs parallel tc the film edges for the last 


76 frames of the mission. At least 15 stellar images can be detected on 
eacn exposure. . 


T+ Index Camera No D95/112/113 (Mission 1035-1) 


The index camera operated satisfactorily throughout the missicn. 
degradations were noted. The image quality is Goce and comparable to 
test received to date from this System. . 


&. Index Canera No D96/104/116 (Mission 1035-2) 


The index Camera functioned Prererly throushscut tre missisn, Small 
Comet-shaped static discharges were fresent in tre cc 
number edge intermittently throughout the missior. 
comparatle to that received fron Mission 1035-1. 


No 
tre 


rder along the réseau 
The image quality is 


~» Associated Equipment 
ee antl 


This equipment records part of the infcrmetion required for 
Correlation and mensuration of the Panoramic cameras, 


a. A streaked timing pulse was observed on the Slave camerg 
material for the first time. This condition is the normal result of 
& new stellar index control arrangement which Switches contro} from 
tne master to slave Camera when only the latter is Operating. This 
few control arrangement wil] be installed on all future "J" systems. 


b. The camera humcer and Cinary index lamp adjacent to the 
camere numter are Cloomed but readable on both Cameras. 


C- Mission 1035 is the first "J" system flown with .the rx-t-_ 
grarmmetric configuration (Pan Geometry Modification). This 
modificatiscn consists of 3 nodal traces, &rrearing in the image format 
as lines of plus density, and 73 holey rail dots appearing in the 
torders, one centimeter apart cn both file edges of both ™@in cameras, 


= 


See Aprend:x'"C" for ie Pan Geometry operation. 
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FIGURE 1. EXPLANATION OF PHOTOGRAPHIC DATA 


The data pertaining to photographs contained in this publication ere 
defined as follows: 


PASS: A rass is the ~Perational portion of 8n orbital revolution. A 
Surfix D indicates that the Photography was acquired during the 
Gescending rortion, a suffix A indicates that the Photography was 
acquired during the ascending Portion, and a suffix M indicates that 
the photography was acquired during a Fass that includes both 
ascending and descending Portions. An additional surrix E indicates 
that the Pass was an engineering operation or that a rertior ++ sae 
Fass nas been ed:tea, 


DATE OF PHOTOGRAPHY: The date of Photography indicates the day, mentn, 
and year (GMT) that the Photography was acquired, 


wena These ClJcrainates are included to iccate the 
~--LStrated Factogrerry witnin the Penoremic format. 


UNIVEReAT Ges jee ro ena 






ENLARGEMENT FACTOR: The enlargement factor is included t5 indicate tre 
mumoer of diameters tne original material nas tee- Enlarged i- tre 
Prctesrarric illustration. 


GHOGRAFHIC COORDINATES - These coordinates are included to indicate the 
latitude and longitude of the panoramic format. 


ALTITUDE: This measurement is the vertical distance fron the vehicle to 
tne Hough Ellipsoid at the time of the acquisition of the Photograrny. 


PITCH: Rotation of the camera about its transverse axis, Using 
&ftrciciate 8eronautical terminciogy, Positive readings indicate 
“CSE€*uP attitude and negative readings indicate lese-down attitude. 


ReLL: Rotation of tne camera about its 1ongitudinal ax-s. Using 
arrrorriate aeronautical terminclogy, Fositive readings indicate eft 
Wing-ur attitude and Hegat-ve readings indicate riznt Wing-ur 
attitude, 

YAW: Rotation of the camera about its vertica? axis. Fositive reedings 

indicate counterclockwise rotetion when viewing tre Sround nad:- 

from the venicle-mounted camera in-flight, 


LOCAL SUN TIME: This time is included to present tc the viewer a 
realistic time of acquisition of tre Photography illustrated. 


—~Hendie-Vis--- 
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SOLAR ELEVATION: ‘The solar elevation is the angular elevation of the sun 
above a plane tangent ‘to the Surface of the earth et the center of 


tne panoramic format. A negative solar elevation indicates that the 
Sun is below the plane. 


SOLARWZIMUTH: The solar azimuth is the angular measurement of the rays 
SYLAR MA IMUTH 


of tne sun measured 


EXPOSURE: The exposure i 


from true north in a clockwise direction. 


S the duration of the Fnotograrhic exrcsure 


expressed in a fraction of a second and is computed from te scar, 


rate and slit width. 


VEHICLE AZIMUTH: ‘The veh 


iele azimuth is the angie of ground track wits 


respect tc geodetic coordinates. 


PROCESSING LEVEL: The Processing level is pertinent to the referenceé 
frame and is extracted from the contractor's Processing rercrt. 
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FIGURE 2. FOREIGN MATTER IN STELLAR FORMATS 


Present on stellar exposures of Missions 1035-1 and 1035-2. ° 
A small foreign particle has adhered to the surfaces of tne reseau plate 


oprosite tne film in each stellar camera, and tous tre particle arrears 
somewhat out of focus. 


It resaains in the same resition for the entire 
record of both missions. 
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Mission Number oo 8 © wp g . *#* @ @ «@ 1035-1 
Stellar Frame Numbers. . , es 2 © © «© 210, 211, 215 
Correlates with Fwd Camere Frames. , 80, E7, 9b 


FASS) ie 5, MO 18: PA see Te 9! st, [6.58 sa SPD 

Date of Photography. . . . * © 6 « « 23 Sep 66 
Enlargement Factor ce 8 fe 8 ww we 2.5K 
Exposure Time. . , e © © © 6 oe ew ow tw 1 See 
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FIGURE 3. INDEX PHOTOGRAFHY, GOOD QUALITY 


This photograph is indicative of the good quality photograpry 
produced by tne index camera for Missions 1035-1 and 1035-2. 
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‘Mission dumber . , , m8 Hee ew 6 10550) 
Index Frame Number... * # © we « . 152 
Correlates with Fye Camera Frame . , 33 

BASS ie igs ws. oy Be es CE oe hte 25D 

Date or Photograr ry, m8 8 8 8 ew ee 22 Ser cH 
Enlergemert Paetee.4. x oe ee ee 6 265k 
Expusure , , PIED OD Bh Sa aa as Be, Cee 1/569 seo 
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PART WN. FILM 


1. Film Processing 


This section provides an evaluation cf processing, density, contrast, 
and pnysical conditions of the original negatives. 


a. The master and slave material from Missions 1035-1 ana 
1035-2 were processed in the Trenton processor. Infrared 
densitometry was employed to determine the optimum level of 
development for all portions of both panoramic records. The 
following information indicates the percentage of film processed at 
each level of development and the nuxber of processing level changes: 


Mission 1035-1 Mission i°35-2 

Development Level Master Slave Master Slave 

Primary Oh 1% 4% 1% 

Intermediate 11% 14% 18% 20% 
11 89% 85% 78% TH 
Process Changes 16 23 35 36 


b. The filter/slit width combination for each panoramic caztera 
provided adequate exposure excerft where low solar elevatiors 
prevailed. A Wratten 23A filter combined with a C.225 inen slit 
widt5 was used on the masters rancramic camera and a Wratten 2. filter 
Combined with a C.i75 inen slit widt: was used on the slave 
panoramic camera. Most cf the photography from both Fanoranic cameras 
was of medium density and contrast. 

c. The stellar record from Missisns !Ci5-1 ard pL ees es 
Frocessed wits a Yardleign processor. A modified film ratc w 
utilized to provide single ster, viscous develorment. The exrosure 
of the stellar records was adequate to detect stellar imazes. 


Gd. The index records for toth parts cof Mission 1035 were 
trocessed with the [rape rrocessor. The exposure of the index 
records was generally adequate. However, where low solar elevatic- 
prevailed tne exposure was less than optimum. In general, tie 
pnotograrzy from both index cameras was of medium contrast and 
density. 
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2. Filn Footage (Processed ) 





. Mission Mission 

Camera 1035-1 1035-2 
Master (Forward-Lockis,;) Panorazic Ne Lag 7,376 6,152 i 
Slave (Aft-Looking) Panoramic No 189 7,939 6.263 
Stellar No D95/113 60 HA f 
Index No D95/112 _ RIARE TA 
Stellar No D96/116 NA 6c 
Index No D96/104 NA 125 5 
3. Frame Totals (Titled) 

Mission Mission 7 

Camera 1035-1 1035-2 
Master (Forward-Looking) Panoramic No 188 2,842 3,279 
Slave (Art-Looking) Panoramic No 189 2,861 3,056 f 
Stellar No D95/113 L35 “ta 
Index “Nc D95/112 £35 iA 
Stellar No D96/116 NA Las : 
Index No D96/10k NA . 4s 


tig Prysical Film Degradations 
sis mission are 


The degradations to the crizginal negative of t* 
Simitar to those noted on rrevicus missions. Rail scratc:es are rrese.t 
along tects edges of the film thrcuzgnout. Minus density streaks arrear 
intermittently on tne material from both main cameras. These streaxs 
appear along tne scan direction and indicate a bias in the IMC direction. 
The cause appears to be a loose rarticle of foreign matter randomly in 
contact witn tre field flattener. Dendritic fog resulting from static 
discnarges is vresent intermittectly along both fils edges of cots Saateial 
cameras. This fog extends inte tie format on occasiins cut ger werally 25 
contined to tne borders. The camera numcer edge of cot main cameras is 
rassec from the taxe up end of eac: frame to t:e second sirinkxaze mearKer. 
Tris was caused by an emuision ouildir on t:e film guide rails. 
Beginning with "J-37" (Mission 1°37), all "J" systems will save Solisec 
rails. This should reduce tne amount sf emulsion removed fror the file, 
A minus density streak on the master camera material appears randcrmy 
turougne:t the mission. This streak is different than te one descr: ec 
earlier, in that it does not extend the full length of tre forrat =.t 
extends across unexposed ereas cetween formats as well as ture... toe 
LOPizou LYormats. while tnis anomal y reek result from a ma:nufact los 
defect, it is probably processi:us i: » In Mission 1035-2, t:e last 2 
feet of ti:e master material and the % feet of tne slave meterial were 


i 
{ 


wthget tee 


Cantret System Oniy 


Ae ahlenlg— 
Llane 


Contest System Only 





~3- 
thoadidoatirg> 


TOt SECRE I RUT t ; Contra! Systen Onty 


~NO FOREIGN DISSEM 


Astietee— FOP_SECRET-RUFF- 1, 

—teterthernete” ' 
—~NO-FOREIGN-DIESEM— 

Control System Oaly 


PART Il. IMAGE QUALITY 


1. Definition of Photographic Interrretation (PT) Suitability 


PI suitability is an assessment of the information content of rroto- 
Srap:.ic reconnaissance material and its interrretability. A number of 
interrelated factors are involved, such as the quality of the protograrzry, 
tne extent of target coverage, scale, and weather limitations. However, 
the fundamentai criteria for assigning a PI suitability rating may te 
reduced to (a) the scope of the piotogra:hic coverayze and (b) the degree 
to whic:. a pnotograrhic interrreter may extract userul and reliable 
information from tne material. 


PI suitability ratings are: Excellent, Good, Fair, Poor, end 
Uniseable. These ratings refer to tre overall interrretive value of the 
Pnotography obtained from a particular reconnaissance mission. Individual 
targets may also ve assigned PI suitability ratings. The sterdards treat 
determine assignment of tne various ratings are: 


Excellent: The photography is free of degradations by camera a 
malfunctions o» processing faults and weatner conditions are favoratle 
tnrougneut. The imazery contains sharr, well-defined edges and tcrners a 
witn no unusual Gistortions. Contrast is orti:num and snedow Getails, as 
well as cetails in toe uigniignt areas, ar reaci.y detectacie. 
Observation of small objects and a ish order or mensuration are ade 
possizie ty the consistently good quality of the protosraphy. z 





Good: The rnotograrny is relatively free of degradations or limiting 
atmosrneric conditions. Edges and corners are well defined. lio unusual 
Gistorticns are present. Detecticn and accurate mensuration of small 

ciects are feasible, tut to a lesser desree tran in ~aterial rated as 


Excellent. 


Fair: Degradation is present and the acuity cf tne reotosraersy is 
tess tran optimum. Edses and corners are not crisply Gefined, and trere 
*$ 985 if detail in s..adow or Vig.liset areas. Detection and 


sGentirication cr small ctrgects are ressitle tut accurecy of mensuratics 


aS limited ty tre fall-off in image quality and the 2eSS-tian-spticun 
contrast. 


Poor: Camera-induced degradations cr weatner limitations severely 
reduc? t.e effectiveness of the chotograrny. Definition of edges and 
corners are not well defined. Only gross terrain features and culture 
may ce detected or identified and distortion of form may exist. Accurate 
mensuration of even large coJects is doubtful. 


Unuseatie: Degradation of rncotegraerny comrletely rreciudes 
detection, identification, and mensuration of cultural detaiis. 
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e. PI Suitabilit ifissions' 1° 





The PI suitability is good for tne cperational rortions of 
Missions 1035-1 and 1035-2. A total ofr 173 targets was reported on 
during tne preliminary readout. Fifty-nine of the 173 targets were 
given a poor quality rating. The poor quality ratings were generally 
tue result of overcast weather conditions over the target area. 


It should be noted that tris rerort is of 2 rrelininary -ature 2.5 
rerresents the initial s2an results, accomplished in a short reriod of 

ime. A more detailed Study sr toe plctcgrarhky "AY rreduce additional 
anformation and alter rortisns cf te Preliminary rerort. 









3- Definition cf Mission Information Potential MP) 





The MIP is an arbitrary Mumces, Oot Limited by terminal Values, wiile:. 
= subjectively assised to tie r@ccramic rootosrar:y of a missior and 
W..lC:. Compares it to tre cther -issisons. It is meant to te a ~eas re ies 
tre camera's maximum capability fer recordings information, discdust:rs 


aaverse atmospheric conditions, minimum ccla- elevations, camera 
m@aifunetioni, or stuer factors weie:. POGuce t.2 guallsy sf the Bi.ctcsrariy. 


Tne MIF is based on tre best rit -sgracny found in a mission, even 
tous tre p.otograpny may ce limited tc a few frames. Since trese 
Prames are considered to te tie test in tre mission, they do not indicate 
the overall success, average quality, or general anterrretability of the 
Protosrarny. 


Criteria for selection of tre MIF frame: 


a. Eliminate all rortions cf the mi sion affected by system 
malfuncticns. 


c. Select frames whic: are free of Clouds cr atmosrineric 
atvem atic:, 


c¢. Hliminate the first 1C frames and last frame of 2 ~as- 
secause these may te afrected cy inecrrect sean creed. 


d. Select frames that are ir a continucus strip sf 
@rrroximately iC cloud-free frames crecause cloud shadows fro: 
Weatrer fronts are cast for 3reat distances. 





e. Determine from the horizon cameras that tne pancramic 
Frotcsgrerny is not effected cy arrarernt ventel rerturtations. 
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| FIGURE +. OP PHOTOGRAPHY, SLAVE CAMERA, MISSION 1035-1 


| FIGURE 5. PHOTOGRAPHY OF Mp AREA, MASTER CATERA, MISSION 1035-1 


The following Pootogrer:s rcrovide stereo Coverage of the MIF area. 
The pnotography from both Panoramic cameras is zood. However, the 
Slave camera (aft-looking) photography cintcins greater detail tha. 


tre master camera Pphotograrry. 
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FIGURE 6. MIP PHOTOGRAPHY, SLAVE CAMERA, MISSION 2035-2 


FIGURE 7. PHOTOGRAPHY OF MIP AREA, MASTER CAMERA, MISSION 1035-2 


The following Fhotograrns provide Sterec ccverage of tre MOP area 


of Mission 1035-2, 
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APPENDIX B. DENSITY READINGS 


The following density readings were taken using a Macbeth Quantalog 
Densitometer, Mcdel EP 10C0, with an ET 20 attachment and a 0.5 m 
aperture. All values include gross fog. The frames selected for this 
analysis are the first and last of each pass. The density values are 
presented here in the interest of further analysis. 
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1.72 34 : 0 1.03 9.34 2.79 

373 1.40 0.60 0.80 0.12 NR NR - 
141D 374 1.74 0.32 1.40 0.15 1.74 0.32 l.ho 
375 1.52 0.27 1.25 0.15 0.83 0.27 0.56 
lhep 376 1.56 0.39 Tal7 0.14 1.10 0.39 LA? 
373 1.84 0.52 1.32 0.13 1.50 0.52 0.98 
1L7pD 379 1.38 0.20 1.16 0.15 0.80 0.22 0.60 
385 1.04 0.23 0.81 9.15 1.04 0.23 0.81 
148D 386 1.06 0.20 0.36 0.14 0.53 0.20 0.33 
| Lo6 1.52 0.32 137 0.14 1.06 O54) 9.75 
1hgop 4O7 1.8 0.50 1.32 0.23 NR NR - 
416 1.08 0.321 0.75 0.13 1.08 0.31 0.77 

150D 417 1.11 0.26 0.35 0.13 1.11 0.26 0.35 
426 1.20 0.51 0.69 0.13 1.20 0.51 0.69 
151D kor 1.42 0.22 1.20 0.13 1.ko 0.22 1.20 
456 1.59 0.23 1.36 0.13 0.90 0.23 9.67 
52D 57 1.68 0.36 1.32 O.1L 1.13 0.36 0.77 
473 2.03 0.54 1.49 0.15 1.32 0.54 9,78 

158D 47h 1.80 0.32 1.48 0.15 1.20 0.32 0.38 
475 1.68 0.20 1.48 0.15 0.88 0.20 2.68 


“27 - 
— date —eg 


—Heteat-Rernore 
FOP-SEERET-RU FE Contre! System Oniy 


“NO FOR TIAN Rice ey, 








— Selenite Hittt— 
~S-FOGHEH-SB6a 
Coatrat System Oaly 
Mission 1035-2 q 
Average Terrain Dmax ead 
Average Limiting Dmax £603 
Average Terrain Dmin om S E 
Average Limiting Dmin o.40 
Terrain Dmax Range C.5¢ » 1.73 
Limiting Dmax Range v.52 - 2.12 
Terrain Dmin Range C.26 - Coch 
Limiting Dmin Range a Ed oer mero o: 
Average Gross Fog Sou f 
“Ons i 
Pac i mT Bed 
; 
“FOP-SEERET-RUFF- cosa Sate Ol i 





Contrat System Oaly 


ae 


APPENDIX C. PAN GEOMETRY 


lL. Introduction 


1. Mission 1035 is the first "J" system flown with tne Pan Geometry 
modification. This modification consists of {3 noles in each plater 
rail whic:. are illuminated by Lights on the scan head as the photogrann 
is being taken. The holes are about 25 microns in diameter, spaced at 
one centimeter intervals, aporoximately 1/5th inch from the edge cf the 
film. There is also a collimator mounted on the main lens. This 
collimator provides 3 traces, 25 to 50 microns wide, along the ma‘or axis 
of tse film defining the IMC "S"-shaved curve. The Pan Geometry 
modification is designed to Provide geometric calibration of tne 
panoramic cameras. 


2. Holey Rail Dots (Overation) : 


Of the 73 programmed dots along eac:. format edge of bot= ranoranic 
cameras, one dot on eacn edze of the maste~ camera material cannot ve 
detected. Counting from tre take uP end of each frame, the “Ct: det 
along the cemera numter ease and the Lit: dot @icsng tne time tracx ecse 
were not recorded throusheut the missien-. During the mission, 23 
additional rail hole images were lost. On the slave ranoramic camera 
material, all the dots on both edges sre recorded at the beginning of the 
mission. A total of 3 dots was missing at tre end cf the mission. The 
loss of the rail hole -Mages was correlated to the Téssage of 
manufacturing splices whicn apparently dislodged micro particles of 
emulsion from the ra‘l surface,’ filling tre rail moles. The tuildeur es 
emulsion particles on the film Gude rails sroulé be greatly reduced wit: 
tne use of polished rails. This new inn vation will be initiated on t-e 


19 om FT 


next "J" system and wil: be used or ali subsequent "I" system -iczt rs, 


The holey rail light source causes L fogged areas in the bcrders at 
tae beginning and end of eacn frame tnrougnout the mission. These fozzed 
areas extend from tre format to tre edges of the film and are 
aprroximately 0.75 inch long. They do not enter the main Camera Trormat 
or the horizon camera areas, 

Cross frame titling was hnecessery on tris mission tecause cf tne 
nOley rail images in the film borders. 
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36 alit Original Negative 


The densities Of tre rei} hole images on the camera number edge of 
the master camera compare favorably with the densities of the images on 
the camera number edze of the slave camera. Also, the densities of the 
rail hole images on tne time track edge of the master Camera comrare 
with the densities or tne images or the time track edge of tne slave 
camera, 


4, Isodensitometric and Microdensitometric Traces 


Isodensitometric traces were Zenerated oy the Joyce-Lobe} Doutle Sea- 
Recording Microdensitometer Mark III cs to Oblectively -ilustrate tn-e 
deviations from “normal” in the images of the "holey rai)" dots. Dots 
were selected from the forward and art material sf frame 1C, rass 27. 
The 37th through the List dots from the take-up ang of the Prame were 
traced on beter edges of the fils. 


Graphic 2 is & composite trace of the dets 32 the 
Grarhie isa composite trace or the dots On the art material, 
= Poa 


In addition, nicredensitometric traces were "@ce over these S&™@ dots, 
utilizing the Sane instrument &5 mentioneg acdove, to indicate érarnically 
their relative density above base Flus fog. Machine Farameters were eld 
Constant for bots tyres of traces (Lsodensitometric and microdens:+-+. 
metric), | 


‘ Gravnics 4, 5, 6, ana ? are the dots traced on the camera numcer 
edze and tire track edge cf the forward material ane tnose on tre Camera 
numcer edge and tine track edge of the aft material, respectively, 


3° Exclanation or Isodensitenetzxy 


fr -Sodensity trace iS a contour mar of the Subject. sreciren, 
Conventiona? microdensitcmeters y-eld a 3raun of the Ortics? Gens i+; 
(pen deflection) versus Cistance across 4 Sidgle line O2 tre Sutlecs, 
The isodensitracer (Ipr) , by means of tie "avorpred lire” technique, 
yields a chart oF successive microdensitoretric SC@ns acress tie SUC Uess. 
The code in the recorded lines indicates the amount of density Cnanse :- 
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known preset increments and also shows whether the density is increasing 
or decreasing. When density is increasing, the 3-symbol code is 

printed in the sequence: blank-dot-line-blank-dot-line. When the 
density is decreasing, the symbol sequence changes to: line-dot-blank- 
line-dot-blank. Each symool in the sequence represents a density 
increment and is continuously plotted until the density in the specinen 
changes by that increment. Then the next symbol in the sequence is 


plotted. 





When the IDT has completed a scan, the pen lifts from tne recording 
paper and both the specimen table and tie recording table return to the 
starting x position while simultaneously sterring in the y direction. 
Then the next scan is begun. This sequence is repeated automatically 
until the instrument has mapped the density of the specimen area. 
Contours are formed by adjacent-like symbols. 


Graphic 1 illustrates how a conventional microdensitometric trace is 
portrayed as a 3-symbol code line by the IDT. Each successive scan is a 
code line and is printed parallel to (b). 


The information contained in the coded isodensjty trace is directly 
related to the density of the image that is scanned. The trace 
effectively portrays the density contours of the image at a greatly 
expanded scale. By this high magnification of the image, small density 
changes and patterns are made evident but the small image degradations 
caused by limitations in the Fnotograpnic system also become evident. 
Therefore, caution is recommended in establishing whether any minute 


density gradient in the trace relates directly to a change in the suoject Z 
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6. Quality (Duplicate Positive) 


The siz2 and readability of the rail hole images on the duplicate 
positive is more variable than on the original negative. The 
principle cause for this variation in hole image quality is due to the 
wide range of printing conditions which may occur as a result of 
optimizing the terrain imagery with no regard to the hole imagery. 

In addition, any foreign matter introduced in the reproduction process 
which may result in a minus density pinhole image may create a read- 


ability problem. 


7. Mensuration (Holey Rail Dots) 


A plot of the holey rail dots showing their variation from a 
straignt line was accomplished on a Nistri comparator. Fiots were made 
from the master and slave camera. records, using a duplicate positive. 
The following graphs illustrate this variation. 
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8. Nodal Traces ration 










The nodal traces were present on all passes where programmed. The 
expected decrease in trace width from 4&0 to SO microns during ambient 
testing to approximately 25 microns in flight ts apparent. On the 
master camera material, there were instances where the traces started 
approximately 6 to 12 inches after the beginning of scan. Instances 
of complete trace absence for several frames at & time were noted on 
the material from both main cameras. Also noted on both main camera 
materials were trace undulations for snort periods witnin a frame. 
These undulations can be attributed in part to the lens-to-stove 
-nterlock and in part to the imbalance of the main lens and collimator 
assemblies. It should be noted that the validity of the trace as a 
record of the position of the optical axis is not affected by the 
undulations. 
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FIGURE 9. UNDULATION OF NODAL TRACES » MASTER CAMERA, FRAME 1 
PASS l22D 
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9. Photo Interpreter Report (Nodal Traces) 


The nodal traces do not appear to obscure terrain detail as mucn as 
had been anticipated. While the traces are quite distinct, excerpt in 
extremely dense image areas, it is still possible to see underlying 
detail. A preliminary report from the rhoto interrreters resuited in 
the following conclusions: 


~ 


a. During the preliminary readout cf Mission 1035, no difficulty 
was experienced in anaiyzing tne photograpny due te tre nodal treces. 


t. Providing tne width and intensity <f the traces tecomes no 
greater than that exrerienced on Mission 1035, it is believed that 
tne probability of a trace nindering intertretatility would decrease 
as the photo scale increased. 


10. Mensuration (Nodal Traces) 


An examination was made cf 1. consecutive frames to determine the 
consistency of the relative rositiors cf tne soley rail image’ ard tre 
nodal traces. Grarnic ll shows tre distances tnat were calculated and 
Graprnics 12 and 13 are tse taties trat list the res:its. 
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GRAPHIC 11. ILLUSTRATION OF POINTS SELECTED FOR DISTANCE CALCULATIONS. 


Measurements across tie format at zero scan were made on 1C 
consecutive frames. Distances were measured from the holey rail tc 
the edge of the format (a), frem tne edge ef the format tc cer-er 
nedal trace (tc), from tre center nodal trace te adge of forma: oc) 
edse cf fermat te nmeley rai! (d). Tee rorcait edser 
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GRAPHIC 12. TABLE NO 1. (Microns) 
Results of measurenents for the master cavers, Frames i3-2€, Pass 4D 


Fwd &D 
A B Cc I ( AcB) (C2D) 


Frame 19 3,274 2c 452 20,776 Spas 3, 7eG 32, 
20 3,286 28, 44k 26,75. peg 315.73 32,526 
2! 3,27C as, Ube eC Fave pe gle 32,C20 
22 3,276 25 Lbs 25,72 S.20 32, 7a 32,020 
22 3,272 22655 26; %2 ee i 32,725 32,014 
Qu 3,274 22 kis ah Se ie 52,722 32,032 
25 3,25C 25,466 oe oe para 32 .C3C 
26 3,252 25,464 26.505 apon 525426 32,036 
27 3,273 26,442 2u,7~C 5,250 31,722 32 ,C32 
26 3,272 23,45. 265 tbe pee 21,726 32,c28 

Average Sere ef ,b52 2G 5 cus 31,724 . 32,22: 

Standard 

deviatic: “es 26.2 > ee aiise ue 5.0 


GRAPHIC 13. TABLE 2.) (Micro:s) 


if) 


Results of measurements for siave casera, Frames 21-3C, 


Fass &D 
Art LD 
A B C p (AcE) (cid) 
Frame 2. = 3,342 22,922 Qn ,3 7% 5425 32,2c~ ji, 36h 
22 3,29¢ 25 ,,96C 25,025 5,20 32, 25¢ S553 
ne 28 ,9e¢ cat ara 5 ,22b 32,226 32,551 
o~ 3,31- 23,722 Sy oCN D527 52 ,23¢ g—3=3 
2 3,32% 2c, Jee 25, 93- Dea: 32,250 3-,2e- 
26 3,272 26,974 23,5 5.222 32,24 nee 
2? 3932. ec , 732 20,5-0 9200 3€ 292 jas > 
S 3,294 20,942 20, 5+- 5,200 32,236 32,5°- 
23 3,2¢8 23,956 26,614 5,198 32, 2uh 21.7.3 
7 3, 33¢ ae.92° Le ok 5 2tc 22,250 Aciace 
Average 3,328 28 , 937 26,606 5,213 32,248 325202 
Stardaré 
deviation 25 15.6 37.4 oe i4.g Sates 
“aT = =broti—eer 
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hie Microdénsitometric Record of Nodal Traces 
eee Record of Nodal Traces 


Microdensitometric records were also made over tne nodal traces of 
frame 5 forward and frame 6 eft cf Fass 6D, utilizing tne Manr on 
Trichromatic Microdensitometer. The paremeters of the records are as 
follows: 


Slit Bux Ley, 
Scan Speed 025 mm/min 
Chart Sreed 2°,min 


Two feet on the chart is a grachicai tresentation of 2oC woof the 


image. 


Graphic i+ is a Comros.te of tnese reccrds comraring forward and aft. 
The annotated density values refer to ortica: density. 
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APPENDIX D0. CLOUD COVER ANALYSIS 


1. Introduction 


This study represents a statistical analysis of the cloud cover on 
the photography of Mission 4035. The basis of this study is the cloud 
cover data for each quarter segment of every individual frame of 
photography. The data is obtained by analysts specifically trained in 
estimating cloud cover by designated categories. 


Five cloud categories have been formulated for use in KEYHOLE 
photography (Reference, Table 1). These categories allow for the wide 
latitude of cloud cover conditions commenly found on a frame of this 
photography. Note in Table 1 that a mean cloud percentage value has 

been calculated for each category for use ir determining a combined 
cloud cover percentage for all orperaticna: Passes of the missicn. 


The occurrence of each Cloud category within an orerational pass :s 
expressed as a percentage of 100 ang acrears in Table 2, Each ‘percentage 
is a ratio of the nunter of occurrences cf a given cloud cover category 
to the total number of Cloud observations in a Photo pass. For example: 
If the number of category 1 occurrences in & given Fass is 2CO out of a 
totel of 1,000 (250 frames x kL quarters), all categories combined, trer 
20 percent of the pass would te classed as category 2 


Also.a cloud cover percentage per pass 2S included in tre last cclumn 
of Table 2 under "cloud cover Percentage per rass." This value is 
determined by tne summation of the froecucts of category percentage in 
each pass and the mean cloud percentage for that category as established 
in Table 1. For example: If it is determined that the following 


percentages exist in a @iven pass: 


20% Category 1 
15% Category 2 
30% Category 3 
25% Category 4 
10% Category 5 


Then, by using the mean cloud percentage established in Table 1 tre 
following computations are made: 
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CLOUD COVER CATESORIES 


Category Percent of Mear Cloud 
Number Cloud Cover Percentage 
fd Less than 10% Clear 5h 
2 10% - 25% Small scattered 7 
Clouds 17.5% 
3 26% - 5O% Large scattered 
Cisne: 36% 
4 514 - 9% Broker, cor Con- 
nected Clouds 754 
> 100% Completa over. 


cast 100%, 
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2. Cloud Cover Data, Missions 1035-1 and 1035-2 


Mission 1035-1 






Cloud Cover 


Pass 4 
5 Per Fass 


Number 





3 0.0 Tod 14.3 oes 3.6 6S.5 
LD 62.9 15.53 e2 625 4.0 iget 
SD 59.0 1635 12.2 the g 3.4 2L.c 
6D 78.5 15.5 2.2 Cy2 O20 8h 
7D 75.2 Tot 6.3 res Cac 13.7 
SD 55.8 32.2 11.5 2U.5 me Poe, 
oD 53.4 16.2 13.3 es Cec 23.4 
23D wee oe re rere SAS aon aes 
2D 5Tec gc ar oss 2.1 25.2 
22D she, o8 G40 we a O.¢ 5.0 
23D 61.35 . 25.0 il. £23 Cc 13.0 
oe eae Lae pe ee: ree oes B35 
27D 39. 2C2 23.6 Lace a eae 
3cD Js CaS Asie =25 On aS .5 
36D 40. ans | D6 +2 oe Soyc 
37D Te. bles Pk 10. tea ; 





oD o. 


> Oy Cae 


ee 

f~ 

* 

da 
2 a4 ~ fu 

a ‘ 3 

fo Ok (Hu, ¢ 

B teed 

r 

a 

{ 


fs 

2 - 
39D 100.0 e.0 C. Oey CG. S65 
LOD 100.0 Cus es: we ope 5.2 
Lip 50.6 126: .. sre 25 oo 25.6 
L5D 100.0 9.0 O.C 0.0 Gye Sore 
52D 13.2 6.6 Lu 2365 tes ote 
53D Toao 14.8 9.6 iT ogo 2343 
54D 72.8 3.6 3.3 ot Ce tos 
55D 100.0 C.0 ome ae oe 5.2 
54D Gi. Tale See ee se isi 
57D 45.3 25.0 bow: Le G.0 oo 
58D 72.9 Otel: .. ome Cn Oe See 
6CD 100.0 C20 O.c CAG CC 5.2 
é7D oO 133 175 51.2 Cx Sir 
66D 62.4 6.6 3.2 re OAS f25 
SoD 61.6 14.5 pee ore 22 eras 
7cD 76.9 12.3 Sr ares 0.0 pee 

55.0% 11.3% 83.7# Her cs fas i Pies 


*Averaze rercentage by category for mission. 
**Overall mission cloud cover fpercertace. 
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Cloud Cover 
% Per Pass 










Number 






—] 
@ 
3 
e 
—] 
la Ov 
oho 
OOwWoo 


‘Oo “ip 


WEO Op}= 


UAE 
f- 
Or.Qnw 
s 
a 
~) wt 
CO F 
Non 


1 
S 5 
= 6 
oup 72.3 3.0 Le 8, ie 15. 
56 Me 18.3 19,4 3C.2 C.c 3L.8 
37 48.0 26.0 L538 Sa C.0 20.0 
gs 32.5 35.9 19.3 12.3 Cc 24.5 
32D 25.9 L537 29.7 25.7 Cyc 36.5 
35D 0.0 ae O73 Soe Gc LOG 
33D Cc0 os0 21.0 67.C 12.0 70.2 
Lcd SLL 10.2 S33 3.2 Gag 1¢c.2 
1clp 23.3 12.5 49.2 15.0 oe 6 33.3 
le 31.9 23.0 27.2 27.g 0.0 33.1 
ye 3C.3 2.8 i3ke nese ‘on 13,5 
2oLD 50.2 22.2 29.6 a0 O.¢ 20.8 
LCSD 26.5 2eu0 13.7 25.2 C.¢ 3362 
2@6D wie Dec 20.7 353 (ows 3E.C¢ 
125D &L3.1 t133 Gut ak. 2.5 Bees 
726 139 3 15.k 54.2 3-2 Soul 
217D L9.6 12.5 e247 33.3 2.3 36.2 
2! 12.5 2c.6 27.0 36.6 3.5 L3.2 
2.9) 226s LG6s7 20.3 Siac Sei L3.C 
12CD 2b .o 23.0 Lay ~ 3.3 Aa ~j.- 
2121p ae 4.3 14.0 Bey 12.2 ee 
L2Lp oe 0.6 20.7 Teer C.O0 67.2 
3D 61.0 os ta5 2.5 C6 1350 
132D £2.9 20.3 13.1 13.C Lo 23.2 
> 33D 66.2 22.9 9.1 13.3 ons _ 22.7 
234D 49.8 7.4 is ae 26.6 5.7 32.5 
35D 25.0 | 736 biomed 15.2 tek L65.7 
36D 50.4 21. 6 20.6 3.2 26.5 
37D C50 C.3 S580 63.4 C.0 61.3 
SLED 0.0 0.9 3.7 59.5 Soc 72.6 
a year 14.6 16.7 ase Cc ESe6 
LbAD 23.C 22.3 24.6 27.2 2.9 ST ar 
ibs 10.2 2.6 21.3 57.4 2.5 555t 
15¢ eee 6.2 6.3 720 2.c aos 
251D 29.6 9.5 oral 33.6 Q.0 30.7 
52D pa 23.3 16.3 50.4 12.3 53.2 
35.0% 12.5% 19.3% 31.1* 2.1: 3G. 7 





*Average rercenvsgé2 cy catesory for missicn. 
*Ovrerall mission cloud cover percentace. 
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APPENDIX E. MISSION COVERAGE STATISTICS 


Mission 1C035-i 





Summa of Plottatle Fhotosrarhie Coverare 














—_ 





rurward Camera oss Wile 






Country 





Afchanistan 5 ie 5 Lee 7S 220 36,3). 
Alaska, US yi feces Ser wty 25 136 ge 50 
Albania th Sp508 ‘oa 3,300 ere) 6,000 
Australia Se sey St oer 5£-4,02u iy 368 21S oki 
Bhutan 25 3.75 2s 3, (FL 30 ee ee 
B-Livia je 25,230 cg <5 ,290 Jie rere 
Brasiz cen eee se te m ,icu Tav 2 aye 
Bulgaria Jha 31, 33e 2 37, 35° Lt Mey! 
Canada 221 38, ate ca 37,56 Lan Sees 
Chizs THEO” geen Geee Glo 28 Shear L,75C) 2,183) 360 
Costa Rica ee 12,6% - 2 ih. 234 Be Ss 
syzt D-. M52 ae 752 wpbes wn 55 e~ 
Bthicris 33c Sicevge 55: Sige ST2 By ee Nae ed 
Finiand “eo 2,78 Re LPS 36 eee 
Greece a Hy 598 ate “93? 5 Se es 
Gre2: ard Lat 25,450 .-9 35,450 26 Za 
I:.dia oe 3052 0e 2c cero 536 “Sate 
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